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Reader, 


Hou art here preſented with a ſhort 
Treatiſe of Vulgar and Dect- 
mal Fractions, Quantittes of ſuch 
great and general Uſe, that without the 
{ Knowledge of them there can be no Com- 
| pleat, or Corrett Accomptant. 


I have therefore m this Cruttcal Age 
adventnr'd to preſent the Publick, with 
this ſmall Traft, in which I have en- 
deavoured to be Methodical and Plain, 
and to digeſt the Rules im ſuch Order, 
with ſeveral Exemplicatuons of the Jane, 
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| ThePreface. 
that I hope they will be rendred intell:- 


gible, and ſerviceable to the meaneſt 
Capacity. 


Laſily, T have added a Spectmen of 
the Demonſtration of each particular O- 
peration : All which to the Ingemous I 
willingly preſent, hoping of their favour- 
able Acceptance ; and that they may pe- 
cerve ſome Benefit from the ſame, 1s the 
hearty Wiſh of their real Friend = 


W. Alingham, 
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THE 


DOCTRINE 


Vulear Fractions. 


What a Fraction is; and how read, 


A NN Unite, of Integer, is one whote 


thing, as, one Pound, one Yard, 


votre Gallon, one Hour,” &c. 
A Frattion, 'of broken Number, is a 
part, (or parrs) of an Unite, or Integer ; 


| hid is generally repreſenred by two 


-_ i oi ie ee - - 


*—— —— _ 


Numbers fer one over the other, with a 
Line berween them, thus, <.+.+.£, &Cc. 
The upper number is termed. the N#- 
merator ; the lowet the Denomindter, 
they are read, oft pronounced, thus, 


Z is one half, + is two thirds, + is three - 


foirrths, £ 1s froe ſevenths, and ſo of any 
other, namittg the Numerator firſt, and 
the Denominator laſt ; the Denominator 
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ſhewing the parts into which the Unite, 
or Integer, is broke, and the Numerator, 
| the part, ( or parts ) of the Denominator 
that is to be taken, or uſed. 


Of the Varicties of Frattions. 
'D); Fraftions, or broken Numbers, 


there are four ſorts, viz. Proper, 
Improper, Mixt and Compound. 

A proper Fraction 1s, that whoſe Nume- 
rator is leſſer than the Denominator, as 
'+.S.,E.S.,&C. 

An. Improper Fraction, is, that whoſe 
Numerator 1s greater than ( or, at leaſt e- 
qual to ) the Denominator, as 4 + # + &c. 

Mixt, are whole Numbers and Fracti- 
ons ſet together thus, 25, 35, 7%, &c. 

Compound Frattions are known, by ha- 
ving the word | Of ] betwixt rhem, and 
are written thus, + of 2, alſo + Of +5 of +$. 
They are likewiſe called Fractions of Fra- 
Ctions. 

Now before we can paſs to the Rules 
of Addition, Subſtration, Multiplication and 
Diviſion in FraQtions, they muſt be pre- 
par'd, and made fit for ſuch Operation, 
and this preparation is perform'd by Re- 
duition, of which there are five kinds, as 
follows, |  Reduttion 


3) 
Redw9ion the Firſt. 


Eacheth how to reduce'a whole, or 

mixt Number, into an /mpreper 
Prattion, which Fraction ſhall be jr 
value to the ſaid whole, or mixt Num- 
ber : And contrary, thar is, it teacheth to 
turn an improper Fraction into its Equi- 
valent whole, or mixt Number. 

CASE I. If it be a whole Numbet, 
the Rule is, muſkiply ir by the aſſign'd 
Denominator, ſeting the Product there- 
of for a Numerator over the ſaid Deno- 
minator, ſo ſhall this Fraction be equal to 
the given whole Number. 

Example, Reduce 7 into an Improper 
Fraction, whoſe Pave ſhall be 4. 

7 whole Number, 
- aſſign'd Denom. So that 7 = Þ 


| —— 


'28 Numerator requir'd. 
Note, Thar theſe two Lines = is the 
ſign of Equality, as 7 ==4 ſhows that 
7 is equal to 28 Fourths. * 


More Examples. 
into a Fraction, C4. 


Reduce 48> whoſe Denom. is Jo 
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C37 
Reduce 2 6+ Into an Improper Fraction. 
55- 


- Mi. 


CASE 2. If a mixt Number is given 
to be reduc'd; the Rule is, multiply the 
whole Number by rhe De nominatorof the 
Fraction, adding thereto its Numerator, 
the Sum ſhall be anew Numerator which, 
if ſct over the oid Denominator will give 
a Fraction of the ſame value with the pras» 
pos'd mixt Number. 

Exam. Reduce 25 into an Improper 
Fraction. 

25 

4 Denom. 


|=——_—— 


1x1 new Numer. 


So thr 2+ ==7- 
More Examples. 


CASE 3. If an Improper Fraction is 
to be reduced into its Equivalent whole, 
or mixt Number; the Rule is, divide the 
Numerator by the Denominator, ſo will 
the Quotient give a whole Number cqual 
to the FraQtion given. 

Exam. Reduce = into its Equivalent 
whole Number. 
4 Ya ( 7 the whole Number requir'd. 

y + - , 

— So 


4 as 


that 2+ = 7. - 
More 


C-- 
| 


More Examples. 


+>[0 


Reduce ; 45 & into its Equivalent wholeNumb. 


6 - 


7 . 


| ———— 


If after dividing any thing remain, ſet 
it for a Numerator over the Fractions 
Denominator, and join the ſaid Fraction 
ro the Quotient. 

Exam. Reduce + into its Equiyalent 
mixt Number. 
4)11(2+ mixt Numb. 
"-$ 


More Examples. 
s Ws 2 . . . . 
Reduce ; 226 INTO 1tS Equivalent mixt Numb. 
a 9 


This Redultibn zs abſolutely neceſſary, for 


Fradtions, till the whole Numbers are turn'd_ 


into Fractions. 04" 


Reduftion the Second, 


A Fraction to a Simple one, which 
ſhall haye-the ſame value with. it. 


FT" Eacheth you how to reduce a compo 
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TA " RULF. 

- Multiply all the Denominators one in- 
"bo another. continually, and ſer che Pro- 
Ta thereof for a Denominator ; ſo like- 
wiſe multiply all the Numeracors one in- 
to another, and ſet . the Produt for a 
Numerator over the former Denominator, 
the Fraction thus form'd is Equivalent to 
the given compound Fraction. 


Example, 


Reduce 2 of 5 of ++ to a limple Fraction. 


31 Numer. 1ſt. 4 Den. 1ſt. 

8 Numer. 2d. ' 9 Den. 2d. 
24 36 

9 Numer. 3d. 12 Den. 3d. 


Wo ——— 


216 Numer. ſought 43 Den. __ 


21 6 
30 char 2-of > of © = 25, 


| E of + of 5 
Reduce © - of 5 of 4 FI to a fimple Fraction 
£32 of 2 of rs 


This Redudtion is likewiſe abſolutely ne- 
ceſſery, for there is no working with Come 


pourd Fraftions, and 'others, till the ſaid 
Com) o:ndgare reduc d-to Simple. 


Redlie. 


7 
Reduftion the Third. 


ſTEacheth how to abreviate a Fraction, 


ation, yet {till keeping the ſame value 
it had ar firſt. 


RULE 1ft. 


Divide the Numerator and Denomina- 
ror ( if they be both even) by 2. 4. 6. 8- 
&c. ( If the Numerator and Denominator 
be one;even, and the orher odd, then try 
ſome odd Number, as 3. 5. 7. 9. &c.) that 
will divide both without a remainder ; 
repeat this Diviſion as often as you can, 
ſo ſhall the laſt Quotient of the Numera- 
tor be a new Numerator, and the laſt Quote 
of the Denominator, a new Denominator. 


Example. 


Reduce 22< into its loweſt Terms. 


More Examples. 


x60 | 


Reduce 3 E26 C into its loweſt Terms 
But 


. or to find a Number that ſhall re- 
duce it to its loweſt Terms at one Oper- - 
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(8). 

But the general way of reducing a Fra 
Ction to its loweſt Terms, is, to find a 
Common Meaſurer, thar is, the greateſt 
number, which will divide the Numera- ' 
tor and Denominator without a Remain- 
der, by which means a Fraction is 
brought to its loweſt terms ar the firſt 
work : For finding of which the Rule is; 


RULE td: 


Divide the Denominator by the Nu- 
merator, and if any thing remain by it, 
divide the former Divtlor, and if after this 
diviſion any thing remain, divide the laſt 
diviſor by it: Proceed thus till nothing 
remain; #6 ſhall the laſt Diviſor be rhe 

reateſt common Meafurer, and 1s a 
N umber that will! divide both Numera- 
tor and Denominator without a Remain» 
+ der, and ſo reduce the FraQtion to its 
loweſt terms at one Operation : Bur, # 
afrer all the: Diviſions are ended there 
gemains one, then is ſuch Fraction in its - 
toweft tetms already. 


Exam. Reduce 3s to its loweſt Terms. 
216) 432 (2 | 
© "432 


s & &S 


ks &S & 


4 - 

So that 216 is the common Meaſurer, 
and is the greateſt Nutnber that will di- 
vide the Numerator ahd Denominatot 
withour a Remainder. See the work 

216 ) 24£ (+ the Fraftion ſought. 


. Aﬀeer this method you may try tlie 
Examples given, it! the firſt Rule of rhis 
Reduction. | | 
This Redudtion is alſo very uſeful, for ty 
it Fraftions that ate expreſsd by great 
Numbers, are made to be expteſs'd by ſmals 
ler, fo that their true udfſue is more eafily 
and readily known. 


Peduftion the Fourth, 


'Eacheth how to bring Fractions of 
divers denominations into Fractions 
of one denomination, yer {till retaining the 
tame valuc. | 
RULES. 

Multiply all the Denominators conti- 
nually one into another, and fer the proe 
duct thereof for a new Defiofminator ; 
then multiply the Numerator of the firſt 
Fraction into all the Denominators, .exs 


cept its own, the produ@ 1s the Nume- 
- raror of rhe firſt Fration; and midſt b2 
C ſec 
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ſet over. the Denominator before found. 
So likewiſe for the ſecond Fraftion you 
muſt multiply its Numerator into all the 
Denominators, except its own, the pro- 
dud is the Numerator of the ſecond Fra- 
Qtion. Proceed thus with the reſt of the 
Numerators, that 7s, Multiply each Nu- 
merator by all the Denominators, except 
its own, ſcting the ſeveral Products for 
new Numerators over the common De- 
nominator firſt found, ſo ſhall theſe new 
Fractions be of one denomination, and e> 
quivalent to the former. 

| Example. 


Reduce + and + and + into one Denomina- 
tion. 


3 Denom. iſt. 2 Numer. iſt. 

7 Denom. 2d. 7 Denom. 2d, 
'21 I4. 

6 Denom. 3d. 6 Denom. 3d. 


—— CD CEm—_ 


126 Common Den. 84 New Numer. iſt, 


4 Numer. 2. _- Numer. 3d. 
___ 3 Denom. aft. 7 Denom. 2d. 
47: 

'< Denom. "Y | 3 Denom. zd. 


74 New "SAR 2d. 105 New Numer. 30 
: 


ninators SIG 
EI C 'S RUDE, 


Reduce ) 
Note 1ſt. 


If mixt Numbers are given thus to 
be reduc'd, reduce only the fractional 
parts. : 

Note. 2d. 

If compound Fractions are to be re- 

duc'd to one Denomination, they mult 


firſt be brought to fimple ones by Red:- 


4ion the Second. 

This Reduction is alſo highly neceſſary, for 
before Frattions are brought to the ſame Dc- 
nomination, they neither can be Added, nor 


Subſtrafted. 

Redutiion the Fifth. 
"TEacheth how to alter, or change, a 
Fraction info another equal in va- 


lne that ſhall have ary-afſign'd Deno- 
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all others, for. by - it the value of any 


FP 
RULE. 


Multiply the Numerator of the Frac- 
tion by the aſſign'd Denominator, and 
divide the Product by the old Denomi- 
nator, the Quotient is the Numerator to 
the intended Denominator. 


Example. 


Reduce 35+ into a Frattion, whoſe De- 
nominator ſhall be 3. 
34 Numer. 
3 Denom. aſlign'd. 
So that TS$=2, 
126)252( 2 the new Num. 
2.5% 


More Examples. | 

83 4 ; | 

T3S.0-: | '5 

2:8 C into a Fraftion 2? C for a 

Reduce ; - 3 + c thar ſhall have 3; Den. 
36 0 | 


Note, If a compound Fraction is thus 
to be reduc'd, then by Redudion 2d. turn 


-it to a ſimple, and then work as the pre- 


ceding Rule directs. 


Flow to find the value of a Fraftion. 
This ReduQion. is the moſt uſeful of 


Fras 


.], ſeveral Quotients give the required value ' 
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SF 
Fraction is found in the known parts of 
Coyn, Weight, Time, &c. And contrary, 
that is, any part of Coyn, Weight, Time, 

\ Sc. is turn'd into a Fraction; the method 
of doing which is as follows, 

Multiply the Numerator by the parts 
of the next inferior Denominator, that are 
equal to an Unite of the ſame, that the 
Fraction gives the parts of ; the Product 
divide by the Denominator, the Quote 
gives the yalue in the parts you mulri- 
ply'd by : If after this Diviſion any thing 
remain, multiply it by the next inferior 
Denomination, dividing the Product by 
the Denominator, as before. 7hus proceed, 
till you can bring it no lower, fo will the 


of the given Fraction. 


Example 1ſt. 


What's the + of a Shilling. 
6 
Iz 


8)72(9 So that 94. is the 5 of a Shill. 
[2 


—_—_c—_ 


"i But if when it be brought to the low- 


eſt Terms any thing remain, place it 
C 3 for 


(14) 
for 4 Numeritor ovyet the former Denos 
minator. 


Example 24. 


What's the +7 of a Pound fterlinz. 


I/ 
20 


t9) 340(17 Shill. 17 the 1ſt Remaindez 


19 I2 
I50 19)204 ( 10 Pence 
133 19 
L7 S] 
1.4Tthe 2d. Remaindct. 

4 

19)56( 2 tar. 
6 


18 the 3d. Remainder. 


So that +} of a Pound is 17 5. 10 4. 4 
and 37 of a Farhing. 


Example 3d. 


What's the 5 of a Pound weight, Averdu- 
11: 


5 


T 


3 Remain. 


I'6 
5 Nut. 
I6 9 )128(14 Drams. 
—_ 9 
9)80(8 Qun. —— 
72 9)35 
3 ai 
2 


So that + of a Pound weight Averdu- 
poize, is 8 Ounces 14-Drams 5. 


After this method may the value of- 


any Fraction be found ( whether it be of 
Coyne, Weight, Time, "Liquor Meaſure, 
Long Meaſure, &c. ) and given in known 
and familiar Terms, as in the ſecond Ex+ 
ample, where the value of 7+ of a Pound 
ſterling was required. I anſwer, that it 
is 17 Shillings 10 Pence Half-penny, and 
+5 of a Farthing. So likewiſe in the third 


Averdupoize was required ; there I an- 
ſwer, that it was 8 Ounces, 14 Drams, 
and = of a Dram. 


Ftow 


Example, where the + of a pourd weight. 
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How to turn any part of Coyn, Time, 
FFeight, &c. into a Fratiion. 


His is but-the Converſe of the fore 

& mer, and therefore ( from a little 
conſideration of what toregoes ) may 
be eaſily eftefted : For if you Go but 
conſider that x Shilling 1s the 55 of a 
Pound iteriing, and 1 Penny the 35 of a 
Gs and 1 Farthing the + of a Pen- 
The Names of a Shilling, a Penny, 

ke) a Farthing, bcing only Denominati- 
ons given them, for the Vulgar in our 
Nation to know them by, the more uni- 
verſal way of ex preſling them, being to. 
call a Shilling' che 55 of a Pound, and a 
Penny tne +5 of a Snilling, alſo a Far- 
thing the þ of a Penny : And this way of 
expreſſing them ( {uppoling the value of 
the Pound KNOWN ) would be intelliga- 
bie to all Naiiohs that have the Kknow- 


iedz of Numbers ; ſo that if it were re-- 


Quir ad to know what part of a Shilling 
9. is, I anſwer, that 'tis £, or when 
abreviatcd 2 In like manner, if it were 
required to know what part of a pound 
F Shilling, it 1s evident that 'tis 55 or +. 
Pur if it were requird to know ,whar 


parr of a Pound x Penny is, here Imuſt 
Cong 


"I (i7) 


conſider that x Petiny is the += 


| of of T's - of 
a Pound, and therefore if by  Reduftion 
the 2d. I reduce it to a ſimple Fraction, 
'twill be 7 77 mM a you Sterling, ſo a 


Farthing is + © 
therefore the - FTE « of a 'pound-: Laſtly, if 
it be required to know what part ofa Pound 
L 3 s. 54. 7 is, then reducing all into Far- 
things, it gives 645 ; and likewiſe find- 
ing the Farthings 1n one. pound. which is 
960, and ſeting the fermer over the la- 
ter fration-wile gives +5, the part of a 
pound that x35. 54. is. 
 Afﬀeer the ſame manner may any part 
of Weight, Time, Meaſure, &c. be expreſ- 
ſed Fration-wiſe. 
Some Examples, with FRY Anſwers. 

What's the ++ of a Pound ſterting. 
Anſwer, 18 s. 6d. 2. 3 

Whar's, the 5 * a 0 at 225. 
Anſwer, 155. 8d. 5 q.+ 

What's ap 2 of a Pittole At I7 5. I0 4 
Anſwer, 65. 8d. 5. 

What's the * of a pound W cight Aver- 
dupoize. Anſwer, 3 Oun. 8 Dr. F. 

What's the £ of a Year, at 36 5 days. 
Anſwer, 312 days, 20 hours, 34 min. 2. 

What part of a Pound ſterling is z s. a 
Anſwer, 57 SS, 
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What part of a pound Averdupoize is 
1x Ounces 2 Drams &. Anſwer +243, 

Whar part of a Year is 29 days, 14 
hours. Anſwer, 5753. 

The reaſon of this Reduction is very 
evident, for in a given Fraction ſuppoſe 3, 
{ſuch proportion as the Denominator 3 
has to its Numerator 2. ſuch proportion 
has any aſſign'd Denominator, ſuppoſe 6, 
to a Numerator correſponding to it, fo 
that ſtating the Queſtion according to the 
Rule of Three, vzz. If 3 give 2, what ſhall. 
6 give, and then as is direfted multiplying 
the ſecond term 2, which is the Numera- 
tor,by the third term 6 rhe aſſign'd Deno- 
minator, dividing the product by the 
firſt term 3 the old Denominator, you get 
4 tor the = which is a new Nu- 
merator to the aſſign'd Denominator. 

'Tis by this Redeflion we turn a Vulgar 
Frattion to a Decimal, & contra, alſo by it 
ail the Decimal Tables are Fl of 
witch more ſhall be ſaid when I come to treat 
of Decimals. 


Addition of Vulgar Fraftions. 


F the Fractions to be added have not 
like Denominators, they muſt be re- 


gucd to a common Denominator by Re- 
| _ duction 


«/ gb? 
— 


» $1 


duction the 4th. Then'add the Numeras 
rors together, and ſet the Summ for a 
Numerator over the common Denomina- 
tor, ſo ſhall the Fraction thus found be 
the Summ of the given Fractions. 


EX ample. 


What's the Summ of = and +. 


Reduc'd to a common Denom. F {+ 
| they ſtand thus, —————?z; 


bm CC — — 
o 
bs 
Ld 
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Obſerve if the FraQion that is theSumm 
of thoſe two given, happen to be an Impro- 
per Fraction, then by Reduction the xt. 

| Rule the 3d. reduce it into its equiva- 
tent whole,or mixt Number as in the laſt 
Exam. 
More Examples. 


What's the Summ of 1 5 


What s the Summ of 3 


n | oJawule 


Note 1. 

If you are to add mixt Numbers, add 
only the frational parts, being firſt reduc'd 
to a common Denominator by Reduction 
| the 4th, D z Note 


Note 2. 


If compqund Fractions are to þe add- 
ed one to another, or to ſimple Fradti- 
ons, then ſuch Compound Fradtions mult 
be redue'd to ſimple ones ( by Reduction 
the 2d.) and thoſe again to one Denomi- 
nation by Reduction the 4th. 


Note 3. 


Tf the Fractions to be added are nat 
parts of the ſame whole, but the one 
parts of a Shilling, the other of a Pound, 
then \ by Redution the 5th.) they muſt 
be brought to one Name, or Denomina- 
tion, z. e. both muſt be made parts of the 
ſame whole. | 


As for Example. 


Whar's the Summ of + of a Pound, and = 
of a Shilling. 


Here they are not only of different 
demominations, but parts of different 
Wholes, and therefore is more properly 
worded thus, 


What's the Summ of + and + of 5 of a 
Pound ſterhng. Anſwer, 553: 


Sulfraftion 
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Subſtrattion of Vulgar Fraftuons. 


i "THE Rules delivercd for reducing and 
making Fractions fit for Addition, 
are in all reſpets and caſes to be 'ob+ 


ſery'd in Subſtraction ; ſo that whether 


they are Mixt, Compound, or ſimple 
ones, they muſt he reduc'd to a common 
Denominator; then take the Numerator 
of the Subſtractor, or Fraction, to be 
Subſtrafted, from the Namerator of the 
Subſtrahend ( or Fraftion from which we 
are to Subſtract ) and ſet rhe remainder 
over the common Denominator, ſo is this 


new Fraction the remainder or difference 


ſought. 
| Example. 


From 155 or 3+ ſubſtract +. 


Reduc'd to a common Denon, < 52 
they ſtand thus, —— 3 4.2 


Remainder 4+ or 


Ie 


More Examples. 


From 4+ SubſtraCt +. 


* 


From 375 Subſtract 2. 
Io D 
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Multphicaton of Vulgar Fraflons. 


TF they be ſimple Fraftions to be Mul- 
tiply'd. Then Multiply the two Nu- 
merators, together, for a Numerator, and 
the two Denominators for a Denomina- 
ror, ſo ſhall the Fraction formed by rhelſe 
rwo Numbers be the product Required. 


Example. 
Multiply 4 by <. 


: £ Numerators. : c Denominators. 


20 40. 
So that $5 or + 1s the Produtt requir'd. 
More Examples 
Multiply 4 by +=. 
Multiply. + b 
Multiply + b 


"08. - "a 


Note 11t. 
If mixt Numbers are to be Multiply'd 


then before you can Multiply them 
they muſt be Reduc'd into Improper 


Fractions by Reduction the 1/. Rule the 
1//. and 24, page "MX 


Note 


. *;i 


LE __=Xx - 
If they be Compound Fractions, Re- 

duce them to {tmple ones. 

Note 3d. 


| If a whole Number is to be N ultiplyed 
by a Fraction, then make the whole 
Number an Improper Fraction by ſetting 


= 


one under it. 
| Drvifun of Vulgar Fraftions. 


F the Fraction to be divided, and alſo 
the Fraction by which we divide, that 
7s, Dividend and Diviſor, be both ſimple 
Fraftions, then Multiply the Numerator 
. of the Dividend by the Denominator of 
the Diviſor, and ſer the product for a 
Numerator ; multiply alſo the Denomi- 
nator of the Dividend, by the Numera- 
tor of the Diviſor, and take-the product 
for a Denominator; the Fraction thus 
form'd is the Quotient. 


Example. 
4 Divide 55 by +. 
+) (+22 or 4 the Quottent. 


More 
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(24 ) 
More Examples. 


Age SOT, 
Divide £5 by +. 
Divide 4+ by 5. 
. Divide 54 by =. 
Note 1ſt. 


Tf either Dividend, Diviſor or both, be 
whole or mixt Numbers, - reduce them 
into Improper Fractions, by Reduction 
the iſt. Rule 1ſt. or 2d. and then divide 
according to the preceding Rule. 


Note 2d 


i they be Corapound Fractions re- 
duce them to ſimple ones by Redudtion 


the 2d. = 
The Pule of Three Diref in EF 1" "ey 


J HE Directions given, both for ſtat- 
ing and working Queſtions in the 


Rule of Three in whole Numbers, holds 


alſo in this of Fractions ; fo that having 
framed your Queſtion, as is there direct- 


ed, "tis bur Multiplying the FraRtions in 
rhe 24. and 3d. place together, and di- 
vided the product by tlic firſt, according! 


ol 


(EF) 


he AN AY | 

(25) 
to the preceding Rules given for Mulri- 
plying and dividing of Fractions, the 
Quotient is the Anſwer to the Queſtion. 

\ - 


Example. 


If = of a Yard of Cloath coſt + of a 
Pound, what Coſt + of a Yard at that 


Rate. 


3 


More Examples. 


If 5 of a pound Troy coft < of a Gui- . 
| nea, at 22S. What ſhall £- of a pound 
colt. Anſwer #35. or 145. 5d. + 57- 

If + of a pound Troy coſt + of a No- 
ble, What will 5+ of a Noble buy. 4#- 
ſwer . 4457 or x pound $3. 

If + of an Hundred weight coſt 34 5. 
7+, What will 19 Hundred weight 2 coſt. 
Auſwer 4S3&&%Z or 1155434, | 

Note x. If there be mixt Numbers, 
reduce them to Improper Fractions. 

E Note 
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(26) 
Note 2. If any of the given Fractions 
be Compound, chat is FraCtions of Fracti- 


ons, they muſt be reduc'd to ſimple Fra- 
ctions by ReduCtion the 24. 


T he Rule of Three Reverſe in Fraflinis. 


Ere F'Y aS in that of whole Num- 
bers, you are to Multiply the ſe- 
condTerm by the firſt, and divide the pro- 
duQ.by the third, the Quotient anſwers 
the Queſtion.  _ 
Example. 

If + of a Yard of Cloath that is a'yard 
broad will make a Garment, How muchr 
of 3 Yards wide will make the ſaid Gar- 
ment. *' 

if 1 Yard- —_—— 3 
+ by + = +EJ=(=for Anſwer. 


More Examples. 


if 54 Men can build a Houſe in 38 

days =, 'How many Men will build'r 

ſaid Houſe in IT _y_ 5 Anſwer 176 
Lent 


hs > 
4 CY 


Lent my Friend + of a pound for 2 of ws 

a Year, How much ought he to lend me $0} 

for 2 Years, to recompence my kindneſs. Fl 

« Anſwer 55. F. 
If when a Buſhel of Wheat is ſold for j 348 

5 ſhillings 5, the penny white Loaf weighs 4 

7 Qunces 4, What muſt it weigh when 

the Buſhel of Wheat coſt 6& ſhillings +. 
Anſwer, 6 Ounces ++. 


— POT 


— 


A ColleSimn of pleaſant and uſeful Que- = 


ftuons to Exerciſe the Rules of Vul- #4 
gar Fraftions, Wo 


By Reduffion 5th. 


Hart's the = of x7 5. Anſwer 1158.44, , *% 
/ Y What's the + of = of a Guinea at 4 
215.24. Anſwer, 65. 00d. &q. +, "30 
Whar's the + of half a Mark. Arzfwer Te 

45.5 d. 0. 5- | Fi 

. Whar's the 42 of a ' Dollar at 45. 2. 4 
Anſwer, 2. 5. 6 d.  * 

| What's the 5 of 5 pounds. Anſwer, 31. W. 
1751 9d. 597 * 

<< What's the 5 of 13d. 5. Arſwer 84. Wi 

| 


© 1. + 


« 
. 
WW 4 * 
mY & ? _— 
| Whats  iﬆk 
” 14 F 
, : Cn Fx 


What's the + of 8 Ounces + Troy 
weight. Anſwer 3 0z: 12 dwt. 20 gr. +. 

What's the + of 15 days 3 hours. An- 
ſwer, 11 days 1 8 hours 20 Minutes. 


By Reduftion 2.d. and 5th, 


What's the + of = of a piſtole at 18x. 
Anſwer, 6 5. 

What's the + of + of a Ducat at 7 s. 
34. Anſwer 45 7d. Og + 

What's the 4 of + of 4 of a Guinea at 
22.5. 20. Anſwer, I2S. 1d. 509, 7. 

What's the 4 of 4 of 137. 4s. 7 d. A4y- 
fwer 19s. Tod. Oq. F: 

What's the + of + of 5 Nobles. Azſwer 
16s. 8 d. | 

What's the -of 5 of 5 of j lib. 3 02, 2.dwt. 


I - Anſwer, 15 dwt. 2 gr. + 
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Reeſton that Exerciſe moſt f the pre- 


ceding Rules. 


Ow much is 4 of + and 2 of + of a 
Jacobus at 25 2 Anſwer OY, 36 

JO 9-2... 
How much is 5 of 2 and + of -5. of a 
Hungred weight Avergupoize. Anſwer, 
Ic. Og. T3 bb, _— — What 


\ 


\ 


Me vs LA | 
9 
What Quantity is that, from which if I 
take 3 < the remainder ſhall be x +. A» 


ſwer, 5 7+. 


What Quantity is chat. from which if 
I take « of £ the remainder ſhall be + 
of 5. Anſwer, 1 7=# 

WW hat's the difference betwixt - Ty b = and 
2, and 2 whole Unite. Anſwer, 7<. 

What Quantity is that, to which if I 
add 3 5 the Summ: will be 5 5%. An- 


What Quantity is that, to which if T 
add + of 2, the Summ will be x 24. An 


ſwer 2.58% 


4410 


A perſon has += and 37 of a Mine, 


What part is that of the whole. A4#- 


ſwer, 32. | 
Another Miner has + and + and 75 of a 


Mine, What ſhare or parrt 1s ' chat of the 
whole. Anſwer +22 
A Merchant has 7+ and = of £ ofa ſhare 


in the Cargo of a ſhip, Whar _ is that 


of the whole. Anſwer 753. Or > 
Another perſon has + of 5 al; 7 Of 4 
of a ſhip, how much is that of the whole. 
Anſwer, 755%. 

Such Queſtions as the four laſt, are fre- 


quent among thoſe tat have parts in Mines, 


or Ships, © 


What's 
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What's the product of 3s. 6 4. by 3 5. 
6d. Here you are to conſider that 6d. is a 
part of a Shilling, and therefore the Que» 
ſtion more rightly propes'd is, What's the 
produdt of 3 + by 35. Anſwer * or 12 
+ that is I2S. } d. 
Again, What's the product of 3 /. 19s. 
114. by 3 /. 195. 114. Here (as before) 
conſider, that 19 5. 11 d. is 343 of a Pound 
ſterling : And ſo the Queſtion more rightly 
ſtated is, What's the product of 3 345 b 
3343. Anſwer, *55555,0r x51. & 45559 
of a pound. 
A certain Perſon an 2 parts of a 


Coal Mine, ſells + of his ſhare for 172 /.. 
What is the whole Coal Mine wokth. 4#- 


ſwer, 380 /. 


A Father dying left his Son a certain 
portion, of which he ſpent +; then of the 
reſt he ſpent +, and then he had 252 /. 
Whar was the Portion the Father gayc 
him. Anſwer, 672 /. 

When the + of + of a ſhip is 147/. 11 s. 
34. How much is the whole. Aſwer, 
4911. 175.64. 

A Merchant bought 5 of + of a ſhip, 
another buys + of + of the ſame, the 
Queſtion is, Whether their parts were 


}-v 


equal, and if not, which had the big- 


gell 


= 


4 


4 | + 


q 
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geſt of the two. Anſwer, the firſt Mer- 

chant by =. 

A younger Brother received 210 /. 
which-was + of + of his Elder Brother's 
Portion : Now 3 + times his Elder Bro- 
ther's Portion was 1 5 time his Father's 
Eſtate, I demand what his Father's 
Eſtate was. Amſwer, 2205 /. 

A Perſon making his Will gave to 
one Child + of + of his Eſtate, and to 
another + of + of his Eſtate, and wher 
they counted their Portions, the one had 
5434. 15.94. more than the other, 1 
demand how much each had, and what 
was their Father's Eſtate. Anſwer, The 
firſt had 6731. 105. 9 d. and the ſecond 
x180J. 125. 6d. and their Fathers Eſtate 
was 21251. 25.64. 


A certain Perſon . gave to one of his 


Children + of = of his Eſtate, and of the 
Remainder he gave another + of 2, and 
when they told their Money, the one had 
1737. 12s. 4d. more than the other, 
How mudl had each, and what was their 


Father's Eſtate. Anſwer, the firſt had 
4161. 13s. 74d. &. The Second 24317. I s. 
3.4. 75. And their Father's Eſtate was 
3388/. 185, 8d. 


DOCTRINE. 
O F 


Decimal Eractions. 


HAT a Fraction is, and how 
/ read, I have already declared in 
the Dodtriric of Vulgar Fra&tions, and 
therefore I ſhall here only ſhew the dif- | 
ferent way of Noting theſe from that of 
Vulgar, with their great uſe in the Solu- 
tion of ſeveral Arithmetick Queſtions. 
A Decimal Fraftion is that which hath 
for its Denominator an Unite, ' with a cet- 
tain Number of Cyphers as 10, 100, 
1000, Io000, &c. are all Denominators 
of Decimal Fractions. ji 
Hence 'tis evident, that we divide the 
Unite into ro, 100, 1000, 10000, Gr. Þ 
equal parts. For ' dividing it firſt into 
*10 Equal parts, and cack” of thoſe are + 
again 


ON 


"-" "T'09 
again divided into 10 other equal parts; 
ſo that the Unite will then be divided 
into 100 equal parts ; and if again we 
divide each of thoſe hundred cqual parts 
into ten other equal parts, the Unite or 
Integer will be divided into xo000 cqual 
parts; And ſo by Decimating the firſt, 
and Subdecimating the ſecond, we pro- 
ceed ad infinitum. 


Now becauſe all the Denominators of 


Decimal Fractions. difter only in the 
Number of places, and nor in the Figures, 
they being always an Unire with Cy- 
phers, they may be expreſs'd without 
their Denominators with a point before 
them, as :5 is thus expreſs'd .6, and 55 
thus . 54, alſo 5337 thus . 027 And ob- 


ſerye, that this point diſtinguiſtes them 


from whole Numbers. 


Hence the Denominator of a Decima! 
Fraction is eaſily known by the places of 


the Numerator, the Denominator being 
always one place more, as . 6 hath 10 
for its DEnominator, and . 54 hath 100, 
and . 027 hath 1000 for its Denomina- 

tor, underſtand the like of any other. 
The order of places in Decimals is 
from left to right, arid therefore contra- 
ry to the order of places in a whole N = 
"IM F et; 
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+ -- i 
ber which is from right tro left, as in 


this Decimal .548, here 5 is in the firſt 
place next the left hand, and ſignifies fo 


many tenth parts of an Unite, and is 


therefore called Primes ; the 4 which is 
in the ſecond place, ſignifies ſo many 
hundred parts of an Unite, and is called 
Seconds ; the figure 8 which poſleſles the 
third place from the left hand, denotes 
ſo many thouſandth parts of an Unite, 
or Integer, and is called Thirds, and ſo 
on, as in the following Table. 


The Notation Table for Decimals. 
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This Table conſiſts only of a Decimal 
FraQion, againſt which above is ſer the $4 
Value of each place, and below its (1 
+ Name. F 
From a little conſideration of what has 


cen ſaid 'tis evident, that Cyphers pre- jo, 
fix'd on the right hand of che Numerator 4 
of a Decimal Fraftion, do neither increaſe 50 
nor leſſen its value. For . 2 is of the ſame " 
value with .20 or .200 &c. And there- BY 
fore 'tis very eaſy reducingDecimal Fracti- WY 


ons to a common Denominator, for 'tis 
bur ſeting Cyphers on the right hand of 
the Numerator : As ſuppoſe .3 and .84 
and .476 and .2356 were Decimal Fract:- 
ons, and it was required to reduce them thn 
to one Denominator ; here I conſider thar [i 
the Denominator of the greateſt Decimal wil 
given is 10000, I therefore add fo many Th 
Cyphers to each of rhe Numerators that *# 
will make cach of their Denominators to * 
conſiſt of five places, ſo that the above 
propoſed Decimals, when reduced, _ 
thus .3000 and .8400 and ,4760 an 
2356. 
[ have been as clear as poſlible in ex- 
| plaining the Notation of theſe Numbers, 
becauſe of the great facility they bring 
with their practice in ſeveral Operations, 
O 3 not 


30, 

3 not only in Arithmetick, but in moſt os 
ther parts of the Mathematicks. For, had 
our firſt Inſtirution of Dividing our Mo+ 
ney, Weight, Meaſure, &c, been Decimal- 
ly, we had neyer been troubled with ſo 
many Fractions, which cauſe ſuch great 
rediouſneſs in ſeyeral Operations. And 
indeed the Art of Arithmetick would be 
taught with much more caſe and expedi- 
tion than now it is, in caſe ſuch a Refor- 
mation ſhould eyer be brought to pals. 


Reduftion of Decimals. 


| 
i Hat is here to be done is no more 
| than what was ſhown in Redudtioy , 
the 5th. of Vulgar Fractions, only here 
{ ſhall more largely comment upon what 
'F | T there but hinted ; and ſhow in the firſt 


place how to reduce a Vulgar Fraction 
to a Decimal, and then how to find thef 
Value of any Decimal in the known parts 
of Coin, Weight, Time, &c. and that 
with as much brevity and clearneſs as I 
can. 


To 


"© 


_ 
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To Reauce a Vulgar Fraftion to g 
Decimal. 


— proportion for reducing a Vul- 
gar Fraction to a Decimal, is, As the 


Fog cn of the Vulgar Fraftion tv its 
Numerator, $0 1s Io, I0O, 1000, &c. or 
any ll gn y Denominator, to its Numerator, 
that is to the Decimal required. | 


Exam. 1. Suppoſe it was required to 
reduce + to a Decimal Fraction, the Ope- 


ration 1S as follows, 


As 4 to 3 ſo is 10000 


IJ 


| es 


4) 30000{(7500 30000 


STE. — 


20 
20 


* 0O 


So that .7500 or .75 ( for Cyphers on 
the right hand a Decimal FraQRion neither 
increafes nor diminiſhes its yalue) is the 
Decimal equivalent to +. 


3& 
Note. 


From the preceding proportion 'tis evi- 
dent, That if ro the Numerator of any 
Vulgar Fraftion you annex fo many Cy- 
phers, as you would have your Decimal 
ro conli{t of places, and divide by the 
Denominator, the Quore gives the Deci- 
mal required. 

Exan, 2. Reduce 35 to a Decimal 
of five places. 

To 15 the Numerator of the giyen 
Vulgar Fraction I annex five Cyphers, it 
makes 1500000, this I divide by 19 the 
Denominator, the Quore is the Decimal 
required, Sce the tollowing Operation. 


19) 1500000 (78947 
133000 


(39) 

So that the Decimal equal to the given 
Vulgar Fraction is: .78947, which be- 
cauſe of rhe remainder, is not exactly the 
truth, yet 'tis fo near, that it wants not 
-53557 part of an Unite of the truth, and 
if you proceed farther to make the De- 
cimal conſiſt of fix places, it wil! be 
789473, and then ir will not want 
=53%5355 part of an Unite of the truth ; 
for if the Decimal be made .789474, it 
would exceed the true yalue. 

And thus by Increaſing the Number of 
places in the Decimal you may art laſt 
come infinitely near, tho' never to the 
truth it ſelf. 

Exam. 3. Reduce 55 into a Decimal 
of five places. 

32 ) I00000 ( 312% 

oa 


PIT 


mma 


Here. 


a. 4 Ms 
_ Here (becauſe the Decimal is required 
to five places ) I add five Cyphers to 1 
the Numerator of the given FraQtion, and 
then divide by 32 the Denominator, the 
Quote gives 3125 for the Decimal ſought: 
Bur here Note, that becauſe I annex'd 
five Cyphers to 1 the given Numerator, 
and there ariſes but four figures in the 
Quote, I muſt ſupply ſuch defect by pre- 
fixing as many Cyphers on the lefr hand 
of the firſt figure in the Quote as there 
wants places, as in the preceding Ex- 
ample. where the Quote conſiſted but of 
four figures or places, here I annex a 
Cypher on the left hand of 3 the firſt fi- 
oUure in the Quote, and ther it becomes 
03125 which is the true Decimal re- | 
quired: . 


To, Reduce the known parts of Money, 
Weight, Time, &c. to a Decimal Fracs 


#700. 


Rom what precedes, 'tis evident 
how the known, parts of Money, 
Weight, Time, &e. may be rurn'd into 
a Decimal of the ſame'Value, or Infinitely 
near it, for if in Money, a Pound Ster- 
ting be an Integer, whatſoever is = 
than 


"" —_ 
than a Poitnd, is either a part or þatts 14 
of the ſame; and when you know whac an 
part or parts thereof it is, you may eaſily 


" Reduce it to a Decimal of the ſame Va- ; 
luc, from what was taught in rhe laſt. j 
Exam. What's the Decimal of 9 5. That by 
iS Reduce 5+ into a Decimal conſiſting —  _;' 
of two places. _B 
20 ) yoo ( 45 2, 
80 je þ 
100 jj 
109 br 
O00 [f 
' 
Here working according to what has | i 
| been before direed, I find the Decimal FL 
ofgs, to be .45 ti 
So if I would know the Decimal of Ay 


9 4. here I conſider that 9 d. iS + of 5 ef 
a Pound or :75. 
Working therefore according to the 
preceding Rule, I find the equivalent 
Decimal to be .0375. 
Apain, if I would know the Decimal of 


3 Farthings, here I muſt conſider that 3 
F Farthings is the + of 55 of 55 or +5 | # 0 
of a pound, and therefore working as be- » 19 
fore, I find the Decimal to be 9031 near. t li 
G Laſtly, Hl 14 
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4.2 
Laſily, if it were requir'd to find'the 
Decimal of 74 08 s. + that is 371 Far- 
things, or 27+ here repeating the like 0- 
peration, I find the Equivalent Decimal 
to be 3864, the like is ro be underſtood 
in reduceing to Decimals, the known 
parts of Weigh t, Time, Meaſure, Mo- 
tion, &c. 


To find the Value of a Decimal Fradtion in 
gn the known parts of Money, Weight, 
Time, GC. | 


His is but the Converſe of the for- 
mer ; and therefore rhe Rule for 


fin ing the Value of a Decimal is groun- 


ded upon the ſame reaſon as thar of turn- 
ing any part of Coyne, &c. to a Deci- 
wal. 

For *twilf hold as theDecimal Denomina- 
tor is to its Numerator, So is the parts tn 
the. next Inferior Denomination to the Nu- 
merator, or Number of ſuch parts contain'd 
in the Decimal. oh 

And hence comes this Rule. Multi- 
ply the given Decimal, by the parts of 
the next inferior Den omination, that are 
equal tro rhe Integer the Decimal gives 
tho parts of, and from the product cut 


of 


bay oÞ 7 , 
1 ” 


hn 
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of . ſo many. figures rowatds the right 
hand as there are places in the given 
Decimal, the remaining figures on the 
left ſide are the valuc of rhe ſaid Deci- 
mal -in the nexr inferior: Denomination : 
If any thing remain, it is the Decimal of 
an Integer in the Penomination laſt found, 
and may be reduced as low as you picalz 
| by the ſame Rule, and after the ſame 
manner, as it was in Read. 5th. of V als 


gar F actions. 


Exam. How much is -: 3765 of a 
pound Sterling. I tay, 
As I000O IO 3765, So is 20 to pu 6 d. 


ns © G4+ 
Io000) 715309. i ; 
See the work,  m— — | 
6/3600, Wo 
paren 44 
1/4400 | 


— 


So char from the trcading Work, I 
find the true Value of :this-Decimal. of a 
Pound ſterling .3765 to be 75. 6 4. 4.44 
- Aﬀer a like proceſs / may the Value of 

any Decimal of Weight, Time, Mcaſure, 
© KC. be found. : | 


G 2 CANE 
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Some more Examples, I might kere 
have added, but I think the Merhod js 
ſo plain, that it will be needleſs ; I ſhall 
therefore forbzar, and in the room there- 
of ſhow you a brief, and praQtical Rule 
for finding the value of any Decimal of a 
Pound Sterling, as ſoon as ever you hcar 
it nam'd, 

The Rule is 


The figure in the firſt place, cr place of 
Primes, being doubled gives you the 
Number of Shillings, and if rhe Figure 
in the ſecond place be/ 5, or above it, take 
one Shilling for the five, and add to the 
former Number of Shillings, found by 
doubling, then for that which remains 
above 5, with the Figure in the third 
place, count ſo many Farthings leſs by 
x, that thoſe two Figures make, being 
ſet in a Numeral Order, or ifthe Figure in 
rhe ſecond place be under 5, then reckon 
ſo many Farthings wanting 7, as that and 
the Figure in the third place of the Deci- 
mal make in Number. An Example or 
two will make it plain. 


Exam. 1. What's the . 375 of a pound 
Sterling. 

Here I double 3, which ſtands in the 

place of Primes, and that gives 6s. then 

DT, becauſe 


Y 


———_ 
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becauſe the next Figure (7) is above 5, 
| add one Shilling ta the 6 before found, 


and it makes 7 s. then the 2 which 1s 
lefr of the 7, with the 5 in the place of 
thirds, makes 25, which being lefſcn'd 
by rx, gives 24 Farthings, ſo that the 
value of . 375 is 75. 64. 


Exam. t. 

What's the Decimal of .719. 

Here the firſt figure 7 doubled pives 
14 for the Number of Shillings, as be- 
fore, and for the other 19 that remains 
I account 18 Farthings, which is 4 +. fo 
"oo the value of the Decimal .719 is 145. 
: More Examples might here be piven, 
but I think theſe are ſufficient to illuſ- 
crate this praQtical way of finding the va- 
lve of the Decimal of a pound Sterling. 

I ſhall conclude this with the Inſertion 
of the Decimal Table, for finding the va- 
lue of any Decimal of a pound Sterling, 
omitting thoſe of Weight, Meaſure, T ime, 
Sc. becauſe of their being ſo ſeldom u- 
fed, and if required, fo ecafily Calculared 
from the aforementioned proportion, and 


likewiſe for their frequency in Books of 


03 -0 


rhis Nature. 
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| | Gods BÞ Decimal of any 
BILE, frowing the Decim. 

| a kde of a Pond jterlizg, & contra. 


F-'-: oy 95 11..04584 
cþ C- I0-j-.04160 
b- | - © 0 F-O375 | 
—_ $ 1 -03333 | 
{ I HS, {4 IS : 
| | I+.-7 þitvgs {1 Jy 7 
; | 13 | -25 = ta 
| X. 12 5 - X 5 293 
| 5 6” RE | 4 | -91667 
= dof Tg, 3 ] *O&S3 | 
| 7 4 1 4 2 .008'3 | | 
| wy by 1 + : | 00417 
| 7 +35 þ hnmpmct/ cons m—— IT — | 
} 66 3 | We ka | | 
$i [5 | £5 31.003 | 
: ; l F -- Z |..00208 | 
Pte” = I} .00104 | 
| 3 ofS. | L 7 | ] 
p | 2 [1 | 4 | 
is eB LE; a9 eg 


The Uje of the Table. WY 

13 
2 tho | 1s Table 1 
.. ,The method, of making th 


# % + - 


is .02917, and laſtly for the Decimal of 
z, which is .00208; I ſet theſe Decimals 


a 


in the order following, .and add. them - 


together. 
13s. 65 
7d, 02917 
249. O0208 
13S. 7d. 24, 68125 


| > roam 9s.» n—  — 


By which-you ſee the Decimal of x 3's. 


7 d. + is .68125. In like manner may 
the Decimal of any other Sum be found, 
as alſo the Sum belonging to any given 


Decimal. 


Addition of Decimals. 


A® to the manner of adding, 'tis the 


the ſame as in common Addition, 
the buſineſs being only to ſee that they. 
are rightly plac'd, according to the man-/ 


ner of their Notation, which thing is ca{ily 


efteted, by ſeting the point prefixt to 


them under each. other; for then rhe reſt 
of the places will fall right, wherher they 


be whole Numbers and Decimals, or all 


Decimals. 


Come 


#1 , && 


S "»” 
_— — 


Some Examples. 


pts In. pts In. pts 


427 2.43 27.07 
3583 $5.67 615.369 
.67526 4.38 2.19 


Sum 1.46056 12.48 645.229 


—_— 


Here you ſee in all theſe caſes that 
Primes ſtands under Primes, Seconas 
under Seconds, &c. And where Intcgers 
are joyn'd with Decimals, there unites, 
ſtands under unites, and Tens under 
Tens, &c. In which Examples 'tis very 
plain, that the method of adding is put 
as it was in whole Numbers, only here 
you are to make the ſumm conſiſt of no 
more Decimal places, then is in the great- 
eſt parr of it, As in our firſt Example, 
the Summ conſiſted of fix places or Fi- 
gures, and the greateſt part bur of five, I 
therefore cur off five Figures in the Sum, 
toward the right hand for the Decimal 
parts, the remainder on the left are In- 
tegers. 

Note, That in this, and the following 


Rule, the Decimals given to be added, or 


Sub- 


in 
—_ —_—_ 
Subſtrated, muſt be parts of the ſame 
whole. 


| More Examples, 


What's the Sume of 29 & 3.007 & .94 
& 89.76. Anſwer. 

What's the Sume of 3.87 & 486 &.4 
& .0259 Anſwer. 

What's the Sume of 59.4 & 8.796 & 
472.6 & .142. Anſwer. 

Note, that In. over the preceding and 
following Sums ſtands for 7ateger, and 
' pts. for Parts. 


F ubſtr attton of Dectmals. 


He Operation here-4s in- all reſpects 
like to that in Vulgar Subſtraction, 

the main thing (as in the laſt ) being on- 
ly to ſee that they are rightly placed, 
which is done by the direction given in 


$ the foregoing Rule of Addition. 


1 
H 


ag a8 
4 i 
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Some Examples 


456 2.352 50.1 
287 87 296 


——_._ 


Rema. .169 1.482 57.804 


| EET — 
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Here you ſee we SubſtraCt as in com- 
mon Subſtraftion, only obſerye, that 
where the Decimals have not an equal 
Number of places, the vacances are {up- 
plied with Ciphers, or are underſtood fo 
to be, eſpecially in the upper Number. 


More Examples. 


From 15 ſubſtract 7.8 Amnfw. 7.2 
From 1 ſubſtrat .9872 Ayſw. .0128 
From 58.6 ſubſtract 3.98625. A4nſw. 


54-61375 


ec. 
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Multiplication of Decimals. 


N Multiplication of Decimals, hoth 
A the manner of placing, and multiply- 
nz 1s 1n all reſpects and cafes, the ſame 
With that of placing and multiplying 
Whole Numbers, the buſineis Were being 


only 


—— 
(51 
only to find the value of the Produdt at- 
ter the Operation is ended, which to do 
take this general | 
- Rule, 
See how many Decimal places there: are 
in the Multiplicand and Multiplior,and from 1.8 
the Produtt toward the right hand cut off i 
fo many as are in both theſe, fo ſhall the Fin ©; 
THres ON the right hand of the pornt be De- 8 
| cimal places, and thoſe on the left fide Tn- 


| 7egers. 
5.40 21,67 67.23 
4 2.3 03 | 
2184 0531 020109 ; 
546 4334 40330 jo 
Prod. 7644 49.84r .423549 {fl 


Bur if when the Multiplication is end- 'y 

cd, there ariſe not ſo many Figures in *Y 

- | the Product, as ought to be-cur off, then it 
is tuch defeCt ro be ſupply'd, by annex- 
ing as many Cyphers on the Left Hand 
thereof, as there wants places; with a 
1 | point beforetnem, and you have the true 


© | value of the produtt; See the following wn. 
© Jann "2% of 
5 H 2 158 1 
4 | 
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158 227 

.6 .O2 

Prod. 948 454 
True Prod. 0948 


0454 
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The conſideration of this practice will 
be of ſome help to you, in finding the 
true value of the Quote in Diviſion. 


More Examples. 


Mult. 400000 .000001 232 
By .000003 goo 436 


Hh —————— —_— — 
$— _—  Q_———— 


— _ ————— 


Prod. 1.200000 © .000900 101.616 


— a. 


_ —_ — ————_—_ 


Of C ontratFion 1 Multiplication of mXxt 


Numbers. 


Here is in this kind of Multiplica- 
rion, a certain way of Contraction, 
by which you may get the produR, to 
as few, or many places as you pleaſe, 
without the tedious Multiplication of 
the whole; the Method of which is as 
—_— 
As Suppoſe 9.58 was to be Multiplyed 
by 8.79, here "cis evident the. —_ 
Wi 


33 
will conſiſt of 4 places, and only twa 
would be ſufficient. 

| Ser down the bigger of the two Quan- 
tities for the Multiplicand, and then ict 
the place of Unites in the Multiplior, 
under that place of parts in the Multi- 
plicand, you would haye in the pro- 
duct, and -then invert the Order of 


| all the other places in the Mulciplior, 


that is, ſet the place of Tenns, where 
Primes ſhould be, and the place of Primes 
where Tenns ſhould be, and ſo on with 
the invertion of the reſt; then let cach 
Figure of the Mulriplior, Multiply that 
of the Multiplicand, which is juſt over, 
Remembring to add, what would have 
been brought thither from the following 
places ; then add up all together, and 
from the Summ cut of two Figures (in this 
Example) next the Right Hand, and 
you have your deſire, all which by the 


following Examples, compar'd with this 


direQion will plainly appear. 


p42 
=_— 2 » 
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|! Example 1}t. 
| By the common way By Contraction þ 
k 9.58 ' Multiplicand 9.58 
i 8.79 Mulriplior _w ; 
it gt 84.2082 - 7664 
| F "i 670 
'vy 86 
{ Prod. 84.20 


Example 2/1. 


F By the Common way By Contraction 
h 342.6894 Multiplicand 3426894 
'b 52.078 pic: w76 hf 


; 18052.1922132 17134470 

+ ttt nn 685378 | 
F 205613 ' 
{ 2.3988 

Hp 

[; Prod. 18052. I90 

I This laſt was requir'd to three pony 

* waere you fee they are ſeperated by a 

| | point 

þ 

[; 
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point toward the Right Hand, heing 
I90, bur ſhould haye been 192; which 
ſmall Errour is caus'd by the want of the 
Carriage from the next row, and there- 
fore if you would have it exactly ro 3 
places, eſpecially in great Summs, you 
ought to do it to four. 


\\ 
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Drvi/1on of Dec:mals. 


HE manner of working Decimal Di- 
viſion, is in every thing like to that 

” of Common Diviſion, and- therefore no 

regard as to their place and Nature is 
| here to be had, any more than what was 
in Diviſion of whole Numbers ; the Mt- 
ſtery of this lying firſt in their prepara- 
tion, when need requires. Second!y, In 
finding the true Value of that Quote 
after the Diviſion is ended. 

Firſt, Therefore when it happens, that 
the Diviſor has more places than the Di- 
vidend, you mult pur to the Right Hand 
of the dividend, ( whether it be a whole 
Number, mixt or Decimal Fraction ) a 
certain Number of Ciphers at pleaſure, by 
which it is mede fit for Operation, 


As 


es. . A&R. 
As ſuppoſe 14*'was to be divided by 
361, "s evident here is an abſolute Ne- 
ceſiiry of prefixing Ciphers to 14 the Di- 
WW vidend, bcfore you can divide by 36r 
00 the Diviſor. 
oo The Dividend being thus prepared 
WW -- take Notice, that there muſt be as many 


decimal places in the Diviſor and Quo- 
| tient as are in the Drvidend ; for the di- 
34 vidend is in efte&t the product, and the 


Diviſor and Quotient the Multiplicand 
and Mulrtiplior. And therefore for the 
| Hnding the yalue of the Quotient this is 
\. (BF the 


Rule. 

Look how many Decimal places are in 
the Dividend, more than in the Diviſor, 
for ſo 'many Decimal places will there be in 
the Quotient. | 
[; And here Note, that you muſt be 
| |; ſure ro make the Dividend confift of more 
Wh places than the Diviſor, if it doth nor 
| foalready, which is cafily done, by ad- 
Rf ing Ciphers. 


ow 


Exams 


Example. 1 3 
$624 83).35C | 
83) $50000( 4216 
5 6) 2.4.0000(428 1 - Sew | b; 
ep X - FOR | 
RE Re x80 
1609 166 
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450 83 A 
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Bu 570 
320 49 
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Having annexed 4 Ciphers to cach of 
the Dividends, the firſt Dividend being | 
an Integer, conſiſts only of the 4 Deci- 
mals added ; but the later being a Deci- 
mal; is made to conſift of fix Decimals 
by the 4 Ciphers that was added ; they * 

' _ thus prepared, and the wotk of  _ } 
Diviſion over, you ſee the Quote confiſts; 4 
of 4 places ; now <EIY how many i | k 


Decimal a 
| Wh | 


L 0 » - 
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38 
Decimal places there is in each of thoſe 
Quotes more than in their proper Divi- 
dends, and you ſhall find thar in the firſt 
Quote, there. ought to be two places of 
Decimals, and in the ſecond ſix of the 
like places, which becauſe there is bur 
Four, I prefix two Ciphers on the Lefc 
Hand thereof, which makes it .004216. 


Size more Examples. 
84)3-50 54)1.56 -9).004( <63)r( 


prepar'd -3.50000 prepar'd 1:50000 


true Quote..04166 true Quote .2777 


| — [— — WS a—en nm nnens Wnt nan Os, 


prepar'd .o04000 prepar'd 10000 


true Quote .00444 true Quote .158 


OI—_ — _ 


| I have to theſe: 4, Examples, ſet only 
the Dividends prepar'd with. their Quo- 
tients truly Valued, the conſideration of 


which, with. the preceding direQion, 
F. hope will be a ſy 


"4 
» p - - %*. . 


DOPE WILL L 1 cicnt light in all. o- 
ther, Caſcs. that can happen, 7 


of 
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Of the Uſe of Decimal, 
= O ſhow the uſe of theſe Numbers in 


all Solutions,,where-they might be 
applied in Expediting an Operation, would 
be endleſs, they being of grear uſe in 
molt parts of the Mathematicks ; bur 
particularly, and principally in Gauging, 
Surveying, and Meaſuring, Calculating 
che Tables of Intereſt, raiſing of Loga- 
rithmes ; as may be ſeen in moſt Books, 
that have Writ of theſe Subjects, I ſhall 
therefore forbear giving Examples of ulſc- 
ing them in any of theſe parts, Except I 
had Treated diſtin&tly of each of them; 
$ and ſhall cloſe rhis Paragraph with the 
Collection of a few eaſy Queſtions, which 
arc very ſpeedily and eaſy ſoly'd by theſg 
Numbers. 


By Mult: plication. 


N 756 Piſtoles, at 18s. cach, How 
many Pounds Sterling. Azſw. 680 /. 
QI s. | 
In 439 Guinea's, at 225, 64. cach,. 
How many Pounds ſterling. Arſw. 493 /. 
17s. 6d. | 
Fre L 2 "mM 


Yhr4 _ pl : 


JO 


If I ſpend 4s. 64. per Day,. How much 
is _ for one Year, Anſw. 82/1. 2 5. 
6 d. 

If a yard of Cloth is worth 6s. 9 4. 
What comes 59 Yards to at that Rate. 
Anſw. 191. 18s. 34. 

[f a picce of Paving be 34 foot, 6 in- 
ches long, and 24 foot, 9 inches broad, 
What's the Content in ſquare feet. Anſw. 
853 foot .875 

If one Man's ſhare in the Cargo of a 
ſhip come to 38 /. 145. What was the 
whole worth, ſuppoſing there was 158 
Men in the ſhip. Az/w. 6114/. 125. 

If the Intereſt of 500 7. for one Day 1s 
25. 34. Whar's that for a Year. Anſw. 
417. 15. 3d, | 


By Drviſun, 
N 680/7. 85s. How many Piſtoles, at 


I8-s. each. Anſw. 756. 


In 4937. 175., 64. How many Gui- 
nea's at 225. each. Anſw. 439. 

If I ſpend 82/7. 25s, 64. in one year. 

What is that for one day. Anſw. 45. 6d, 

If 59 Yards of Cloth coſt 19/. 18s. 

3 21 What Coſt one Yard. A»/w. 65. 

If 


$ clear apprchending thereof, I muſt make 


_ 
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If the Content of a piece of Paving be. 


853 Foot .875 and the length be 34 foor 
6 Inches. Whar's the true breadth. -4»ſw. 
24 Foot 9 Inches. | 

If the whole Cargo of a ſhip be 6114 /. 
12s. and there be 158 men in the ſhip. 
What comes cach man's ſhare. Anſw, 
38/7. 14s. 

If the Intereſt of 500 /. for a Year 1s 
4171, 1s. 3 d. What is that for one day. 
Aauſw. 2.5. 3 d. 


I conceive it needleſs to rneddle with 
the Rule of Three, it being in all kinds 
and reſpects performed like that in Vul- 
gar Fractions ; I ſhall therefore leave the 
Exerciſe of Queſtions of this nature to 
the Ingenious. 
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A Spectmen of the Demonſtration of the 


Operatuns of Vulgar and Decimal 


 Frattuns. 


| Shall firſt begin with that of Vulgar 
Fractions, and in order to the more 


a ſhort Repetition of whac has been al- 
ready declared in the firſt page, v/z. 
| | | That 
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That a Fraction is a part 'or parts of 
ſome diviſible Integer, and is repreſented 
by two Numbers, the one above the 0- 
ther beneath a Line thus 5. 

_ The Number placed beneath the Line 
is called the Denominator, and ſhows 
what parts the Unite is divided into. 

The Number placed aboye the Line is 
called the Numerator, and ſhows how 
many of thoſe parts are to be taken in 
the FraQion. 

As the Fraction + denotes two ſuch 
parts as the Integer contains 5. 

From this method of expreſſing Frac- 
tions it follows. 

That every Fraction is to its whole an 
Unite, as the Numerator is to the Deno- 
minator, and conſequently. Coreater 


Firſt, That if the Numerator be * _— 


than the Denominator, the Fraction is ac- 
cordingly greater equal or leſs than its 
whole an Unite. The firſt and ſecond of 
theſe kinds are called Improper Fractions, 
the laſt are termed Proper. 

' Secondly, That FraQtions are not to be 
eſtimated by the greatneſs of their Num- 
bers by which they are expreſs'd, but by 


the proportion the Numerators bear ro 
Thirdly, 


the Denominators. 


—— ETA cS 
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Thirdly, That FraQtions, whoſe Nume- 
rators to their Denominators bear the 
fame proportion, are equal as > 5 - 75- 

Fourthly, That every Hraction is the 
Quotient of the Numerator divided by 
the Denominator. | 7% 

This being granted, I propoſe the fol- 
lowing Lemma. 


Lemma. 


If a Number multiply two Numbers, their 
Produfs are in ſuch proportion to each other, 


as the Numbers multiplied are to them- 
ſelves. 


For 3 multiplying 3 - producerh$ 
'q' then I fay that 6:8 :: 18: 24. Which 


thing is evident from the common Notion 


of Multiplication. For 1 : 3 :: 35:13 6 and 


therefore 6-:18::8: 24 by the x1th. of 

the Fifth of Euclid, | 

But by alternation 6:8: : 18 : 24, which 
was to be proved. 

Having laid down this as a foundation, 

I ſhall proceed to a Demonſtration of each 


' particular Operation. | 


Res 


(64 ) 
Reduftion the Firſt. 


This is ſo clear from the nature and 
manner of expreſſing a Fraction, as alſo 
from the firſt conſequent, that it needs no 
farther Demonſtration. 


Redutton the Second. 


The Proof of this is a conſequent from 
chart of Mulripiication, and therefore I re- 
fer it to that place. 


R eduftion the Third. 
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This teaches to abbreviate a Fraction, 
by dividing both Numerator and Deno- 

minator by any Number that will diyide 

borh without a remainder. 

As ſuppofe +5 is given to be reduced 

co its loweſt Terms, here dividing 6 by 2, 

and 8 by 2, there ariſes + ; now ſince 3 

and 4 multiplied by 2 produces the ſame 

Numbers, viz. 5. therefore 3 : 4::6:8 

and therefore the Fraftion + 1s equal to 4 
by the Lemma, and third Conſequent. 
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R edutton the Fourth. 


This teaches to reduce Fractions of 
divers Denominations into one Denomi- 
tion, having the ſame value, for doing 
of which the 


Rule ts 


Multiply all the Denominators for a 
common Denominator, then multiply each 
Numerator into all the Denominators, 
cxcept its own,for a new Numerator. 

As ſuppoſe + and + were piyen to be 
ſo reduced. | 

From the Operation according to theRule 


they will ſtand thus 3x7 and 8x2 that is 
8x7 8X7 


=} and 55, which Fractions are by the 
aforeſaid Lemma and third Conſequent e- 
qual to thoſe given. 

Again, Suppoſe 7 -++F were given 
thus to be reduced. The Fracrions 
2X4X5 , ZXZXF , 3X4X4 that is #5 +5 $5 Are 
ZX4X5 JX4X5 JX4XF 


evidently equal to the Fractions propoſed 
by the ſaid Zemma, and third Conſe- 


quent.” 


K Res» 


06 
Reduftion the Fifth, 


This is proved in the ReduQtion of a 
Vulgar FraQtion to a Decimal. 


Of Addition and Subtraction of Fractions. 


He Fractions whoſe Summ or Diffe- 
rence is required muſt be reduced 

to equal Fractions, having the ſame Deno- 
mination. And then according to the Rule 


Cumm 
the 3 co" of the Nu merators placed 
over the common Denominator is 
SFumm . - 9 
the 1 ce c of the Fractions requir d, 


Exam. What's the Summ and Difle- 
rence of + and 5. 
| The FraQtions reduced to others equal 
to them, and of the fame Denomination 
are 2; and }j5 conſequently 116 is 
5 


| G : 
the ] _+ of the Fractions, that is 


the Summ 1s 23, the Difference 3+, which 
was required, 


Of Multiplication of Fraftions. 
For finding the product of any two 


Fractions, this is the | 
Rate. 


| 
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Rule. 


Multiply the Numerators together for 
a new Numerator, and the Denomina- 
tors together for a new Denominator, 
the Fraction thus produced is the pro- 

. duct. | 


| Exam. Suppoſe 2 was given to be 
p Multiplied by +, the Product is 
- 235 —T - == 

3X4 


The reaton of which is evident, for by 
the 4th. Conlequent I confider theſe Frac-. 


« | tions as the Quotients of their reſpective 
; Numerators divided by their Denomina- 

tors, and ſo if I multiply + by 2 it gives 
2X 3 for to double any Quotient, is to 


double the Dividend : But now ſince I 

have multiplied by 2, when I ought to 

have multiplied by £ of 2, therefore + F 
of this product is the truth, which I ef-. 1 
fect by tripling the diviſor 4, Therefore 
2X3 (—< ) is the product of + by 2. 


3X4 Fe. 
And here you may take notice, thar 


che product of any Quantity multiplied 
by a Fraction is always leſs than the 
Quantity ſo multiplied. 
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The reaſon of which follows from the 
Principle of Common Multiplication, 
which is, that every Product contains 
the Dividend ſo often. as the Diviſor con- 
tains 1 or Unity. If therefore the Mul- 
tiplior be leſs than 1 or Unity, the Pro- 
duct will be leſs than the Mulrtipli- 
cand ; For according to this Principle, 
the Product mult nor contain the Multi- 
plicand once, becauſe the Multiplior doth 
not Unity. 

Hence the Product of two Fractions is 
evidently leſs than either of them. 

And hence alſo the reaſon of reducing 
Compound Fractions.to Simplc ones is 
yery clear ; for to take the + of 4, is no 
more than to Multiply thoſe two Fracti- 
ons together. 


Of Drivifhon. 
For working of Diviſion the 
Rule is 
Multipaply the Denominator of the 
Diviſor into the Numerator of the Di- 
vidend for a new Numerator, and the 
Numerator of the Diviſor into the De- 
nominator of the Dividend for a new De- 
nominator, the Fraction thus formed ſhall 
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Suppoſe = to be divided by 2. 


© wes -, 
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| I)z(222) =5 the Quotient. 
X 3 . 


Here, as before, I conſider the Fracti- 
ons as Quotients : So that if the Exam- 


ple had been, How many + is in 3; 
the Anſwer would be 4*2, for that is 


only Quadrupling the Numerator. Burt 
ſince my Diviſor is 4, tis evident the for- 
mer Quote is. 3 times too much ; where- 
fore I take + of it by tripling the Divi- 
ſor, and then it ſtands as aboyec. 


Of Decimal Frans. 


| Þ Fractions ( as I have elſe- 
where ncted ) are only Fractions, 
whoſe Denominators are an Unite with 
Cyphers, as 10, 100, iooo, &c. And 
are conveniently written without their 
Denominators ; for if the Numerators 
conſiſts of places equal in Number to 
the Cyphers in the Denominator, then 
prefix a point before the Numerator, and 
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omit the Denominator ; but if the Deno- 
minator do not conſiſt of as many pla- 
ces as there are Cyphers in the Denomi- 
nator, .then you mult ſupply that defect 
by Puting Cyphers before the ſignificant 
figures' of ſuch Numerator, with a point 
on the left hand of ſuch Cypher, or Cy» 
phers, | 


3 8 8 5 4 
AS ++ 7555 RE S=Zz5 ac 


thus expreſs'd .3 .78 .o086. .0054 


To reduce a Vulear Fraflion to a 
Decimal. 

Q7; As the Denominator of the Frac#- 

tion propoſed, is to its Numerator, 

fo is 10, 100, 1900 6c. that is, an Unite 

with as many Cyphers as I intend my 


Decimal ſhall have places, to the Nume- 
rator of a Decimal equal ro it. 


Exam, 


_— — = 


71 
- Example. 


| Reduce + into a Decimal of two pla- 


= CCS 

tr 4 : J 5 5 IOO 

" 3 } 
4) 300(75 


. So that +35 or .75 is equal to the Fras 
Ction propoſed by the third Conſe- 
quent. 

The 5th. Reduction is here proy'd, 
this Aa the ſame with thar, only then 
we knew not the name of Decimals, for 
ſuch Fractions as had 10, 100 &c. for the 
Denominator. 
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Theorem. 


s Ou 


The Decimal Fradtion 234 is equal 
0-75 © 77 ® TTuE Alſo the mixt = ot 
" tity 3-356 is equal co 8+ 55+*757t 


For 
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Hence the firſt place after the Point 
W -. in Decimals is the place of Tenths, the 
ſecond of Hundredrhs,the third of Thou- 
ſfandths, &c. decreaſing in -a Subdecuple 
proportion, from Unity towards the 
right hand, as whole Numbers increa{c 
from Unity towards the left in a Dccu- 
ple proportion. Fence 'tis eafie 
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To Add or $ ubſtract Decimals. 


The Rule. 


4 * 4% at G = _ 
Sk M0” ” 
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Place Unites under Unites, Tenths un- 
der Tenths, Hundredths under Hun- 
dredths, &c. Then add or ſubſtract, as 


if they were whole Numbers. 


 _——-» 
' - © 


ra - 
- - . 


= PEEP. Vx DAT” + a comm. ta —_— <7 oP PREG oe Tg >” Op. nd nn _— — 
- p Tx” , 2 LI. 
F4S — - —- 
wg” "a 
"* : l be " 


| 


73 
Exam. FL, Add. 


6.4 6. 400 
298, 23z thatis 298.230 
43-171 43-171. 
347. 801 Sum 347. 801 oum 


Exam. in Sub. 


From-$:46 1... From 5.46 
Take 2.9. that is Take 2.90 
F 2.56 remaind. 2.56 rem. 


Multiplication of Decimals. 

F Ulciply Integers and Decimals to- 
YA gether, as if all were Integers, 
and then cut off as many places from the 
Produt towards your right hand, or 
Decimals, as is the Number of Decimal 
_ in both Mulctiplicand and Multi= 
PUT. 


L Exam. 
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Example, 
Multiply 32. 4 0023 
by 7.6 -- 
1944 Prod. .000207 
2.268 


Prod. 246.24 

Here 32.5 is *7+ and 7.6 is 75, which 
two Fractions multiplied by the Rule 
given for Multiplication of Vulgar Fra- 
ations produce =<£34 or 246.24 The 
ſame holds in all other. 


Drviſuon of Dectmals. 


gimp the Dividend by the Diviſor in 
all reſpects, as in whole Numbers, 
only obſerve that ſo many Degimal pla- 
ces as there are in the Dividend more . 
than there are ''in the Diviſor, ſo' many. 
muſt be cut off from-the Quoticnt to the 
right hand for Decimals, 


Exam, 
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Example. 


Divide 7.9 by 34.3 


34-3 ) 7-9000(.230 


686 ® © | 
I040 
I029 
I1 
h = 
e 
L- For 34-3 = 243 & 7.9 = 22 = 22222, 


242) 222592 ( 122222 = ,200 NEAT. 


The reaſon of which is evident from 
Diviſion of Vulgar Fractions. 
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FINIS. 
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Advertiſement. 
LL Sorts of Mathematick Inſtru- 
ments both for Sea and Land, are 
moſt Corretly Made, and Sold, by John 


Worgan, under St. Dunſtan's Church in 
Fleetſireet. 
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